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About myself(Yuichi Kusakabe) Tt oems | faow We move you.

B 2005/4 DENSO TEN(FUJITSU TEN)
® Renesas H8S AVN power control(Non-OS)
® Panasonic UniPhier USB-Audio(Fastest in the industry with HDD transfer function)
B 2009/12 Working together with in Japan OEM
B Engaged in the R&D of SoC for next-generation IVl and multimedia OS
H 2011/1  Paradigm shift to use OSS SPDX
® Renesas RMAT1 Linux-PF Project Leader
® AGL(Automotive Grade Linux) Board Member “ LITE
® Renesas R-Car M2 original fast boot
L0

® Renesas R-Car H3/M3 Java, HTML5 browser
® Qualcomm SA8155P AAOS based IVI Chief Architect/OSPO Tech Lead OPENCHAIN

B 2020/6 Join Honda Motor in IVI software development team
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Honda Innovation Lab Tokyo(HIL-TKR) and new Osaka office Tt oems | faow We move you.

Osaka Umeda
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Part 1 Agenda : Background of In-house SW development e [

What is IVI (in-vehicle information) system ?
B Honda infotainment History and Software scale
B Goals to aim for in IVI Software Development

B Basic concept of in-house software development

B 23M/Y US ACCORD IVI system
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How we move you.

What iS IVI (in'VehiC|e information) System ? The Power of Dreams CREATE » TRANSCEND, AUGMENT

B What is IVI (in-vehicle information) system ?
An infotainment system that connects to the outside of the vehicle, adding communication functionality

IVI ¢ In Vehicle Infotainment System 1,
Internet
In-vehicle
input
deV|Ce Integrated user interface Output IVI
Connection with electronic devices
Connecting to the network
i Content Management
IVI Software

In-house development of

External device Vehicle :
software to drive the system

The IVI system connects various things and provides "information" and "entertainment”
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How we move you.

Honda infotainment History and Software scale FIONDA | &ow we mave you-

Navigation Display Audio Display Audio Next generation IVI
i l \ .' ,"' i -'»‘ == ! : \L—' =

< capacitive touch display >« Meter displ

Slide  Fljck
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< Navi+ Audio >
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Pinch Multi Tap

< Smartphone cooperation > ’ '

Works with

Apple CarPlay | androidauto

Simple Ul

Large scale
Complication

Software is the source of competitiveness, and its scale is increasing at an accelerating pace
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How we move you.

Goals to aim for in VI Software Development The Power of Dreams | caeare » TaaNsGEND, AUGENT

Traditional method (Display Audio development) Software Platform construction

| 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 |

12M | 13M | 14M | 15M | 16M | 17M | 18M | 19M = <
o T T1 ? N
— DISPLAY INPUT MAP Sensing Device
M/Mode_l#z
new device technology
M/_ Model#3

1

T . Vodel#i_
| I

BTN od#s IVI Software
-ﬁm Adodel#e | Platform

| |

Tier1 SW assets A I Honda assets I_

. Reuse

X B New function n’:l:;(ZI Software |: :l

Software development Software
Development

cost SW cC |  [esssssssssssssssss

latform T

I.? h New features Development
or eacC D (|

Tierl HAL
HAL HAL Tierl
Hardware E Hardware Hardware Development

-Software development costs for each model
*Development resources *Software quality issues

Aiming to improve the efficiency and quality of software development
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Increase SW reusability and minimize duplicate development




How we move you.

Basic concept of in-house software development(2016/10) BIREEAT | s 5 ey

Honda can control the . . _
Reauirement and Specifications Honda is responsible for managing the

23M ER{HEE

(Reqirement_Functon_spec software on a module-by-module basis
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Requir
ement
Module
DevOps
( Platform P
Develop software that can be reused
on multiple hardware
3rd r ______ .: SE .:
Party | 1 Party |
Apps | 1 Apps !
= I : Reduce development costs
I ; I '
1 ! i ! .
HoL_ | : HoL_| | Quality Management Software
HAL HAL
HW HW -
L ') Resources control Short-term and Low cost POC

Apply to 23M/Y US ACCORD and expand to new future and model development
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23M/Y US ACCORD IVI system How we move you.

The Power of Dreams CREATE » TRANSCEND, AUGMENT

B Achievement

The First-Ever Honda with Google built-in.
The 2023 Accord Touring Hybrid with Google
built-in also offers an electrifying hybrid
powertrain, 12-speaker Bose premium sound
system, Head-Up Display, and more.

2023 Honda Accord Google Services - YouTube

Honda with

Google built-in. "\

Your favorite apps like Google Assistant, Google Maps, and more. Built into your Honda.*

Accord Touring Hybrid shown. Google built-in exclusive to Accord Touring Hybrid.

IVI system will be greatly promoted on Honda.com

Open Source Summit Europe @Vienna 2024

© Honda Motor Co. Ltd


https://www.youtube.com/watch?v=-LAzwaQBnGE

How we move you.

Part 2 Agenda : Deep dive Of In-house SW development The Power of Dreams CREATE » TRANSCEND, AUGMENT

B Overview of in-house software development

B Project management section

B Technical section

Open Source Summit Europe @Vienna 2024 © Honda Motor Co. Ltd



Part 2 Agenda : Deep dive of In-house SW development e

B Overview of in-house software development

® About Honda's DNA
Why does Honda implement software in-house development ?
Scope of in-house software development
Points on the division of software in-house development
Software development team
Software development process

Open Source Summit Europe @Vienna 2024 © Honda Motor Co. Ltd



About Honda's DNA (Waigaya and A00) e

Waigaya AQO

"Waigaya" is Honda's unique culture of open and frank The first thing discussed when a Honda project is
discussions about "dreams" and "ideal work styles,” launched is, "what kind of world is this work trying to
regardless of age or position.Instead of being venues realize?" One might call it a concept or guideline to

for compromise or coordination to reach consensus, ensure that we never waver until the very end. At
Waigaya sessions are an opportunity to create new Honda, we call this "A0Q." Whenever we hit a wall or
values and concepts by thoroughly exchanging opinions have a disagreement, we always go back to it and use it
in a serious and honest mannerMany of Honda's as the basis for all our decisions.

Innovations, such as industry firsts and world firsts,
have been born from deepening substantive
discussions through Waigaya.

https://global.honda/en/brand/hondaism/

Open Source Summit Europe @Vienna 2024 © Honda Motor Co. Ltd
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About Honda's DNA (120% products quality) e | o LA

| Aiming for 120% products quality

"We have to aim for 120% product quality. If 99% of the products we make are perfect, that
would seem like a pretty good record. However, the customers who become the owners of the
remaining 1% will surely consider their products 100% defective. It is unacceptable that even one
customer in a thousand-even one customer in ten thousand-should receive a defective product.
That's why we have to aim for 120%." When founder Soichiro Honda said this he defined the
company's fundamental approach to quality: what it means to strive to be a company society
wants to exist. Determined to meet or exceed the expectations of customers, Honda is taking new
initiatives to reach ever-higher product quality standards. That is who we are.

To strengthen customer trust by offering products founded in safety and offering a new level of
outstanding quality, Honda has created a quality cycle that continuously enhances quality at
every stage: design, development, production, sales and after-sales service.

https://global.honda/sustainability/cq img/report/pdf/2013/report 2013-09.pdf
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How we move you.

Why does Honda implement software in-house development ? TeFes e | G - e, A

B Because we want to respond to the needs of our customers at an explosive speed
B It's very difficult to achieve perfect specifications from the beginning, and we want to try it out many
times before delivering it to our customers.
® “Alot of times, people don't know what they want until you show it to them. (Steve Jobs.)"”
B We want to create the world's best Honda products with our own hands
B To cut off the way of excuses based on other companies, develop products in which we leading role.
B To use OSS appropriately and focus development resources on competitive areas

B We want to realize software development that can constantly change

B To acquire the skills to compete equally with engineers around the world

We are strongly promoting the project with a strong will to bring software in-house

Open Source Summit Europe @Vienna 2024 © Honda Motor Co. Ltd



How we move you.

SCOpe Of in_house SOftwa re development The Power of Dreams CREATE » TRANSCEND, AUGMENT

B Honda develops software at a higher level than HAL

B Responsible for HAL and hardware at Tier 1

B Some Interfaces that are missing from the AOSP standard, Honda will design and add new Interfaces
® Customization = Negative Legacy = Update failure, Minimize is very important

Honda Apps 7\

ADDS Alarm - Browser - Calculator - Calendar - Camera - Clock - Contacts - IM 4
PP Dialer - Email - Home - Media Player - Photo Album - SMS/MMS - Voice Dial

Honda
Framework Framework

Native Audio Manager - LIBC - SSL - Freetype - Media Core Libraries
Libraries OpenGL/ES - SQLite - Webkit - Surface Manager Android Runtime (ART)

}

Honda
development

&3

I.__________

ﬂ/\

—
H L Honda
HAL
Linux Drivers (A.udio - Binder (IPC) - Bluetooth Secure Trusted Execution
Camera Display - Keypad Shared Memory Environment
Kernel USB Wi-fi) - Power Management Element

X HFR https://source.android.com/docs/setup/about?authuser=2&%3Bhl=ja&hl=ja

Optimize division of labor to focus on application development
Succeeded in developing a based on AAOS that in-house development of IVI software platform

Open Source Summit Europe @Vienna 2024 © Honda Motor Co. Ltd
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How we move you

Points on the division of in-house software development The Power of Dreams | GREATE » ThaNSGEND, AUGMENT

B It is not possible to decide the development responsibility for a specific layer

B HAL is determined after requirements analysis and system design are completed

B For Non-Functional requirements, we create a dedicated requirements definition document(lVI software
platform requirement) and sometimes even go into the hardware to implement software system design

Bk it

Non-Functional requirements ) [ !
App =
N : ;, W :Ir o122 i
AAudio o B —
Platform HAL Platform : o preoTo |
SPEC : SPEC ; . —
60ms Mic Spk |[35ms » 1

By implementing SW system design, Honda can take the lead in development.

Open Source Summit Europe @Vienna 2024 © Honda Motor Co. Ltd



How we move you.

About the SOftware development team The Power of Dreams ‘ CREATE » TRANSCEND, AUGMENT

B We started a software development team from scratch, everything started from scratch.
B Assign a Feature Owner to be responsible from top to bottom layers
B There are many members with different experience levels, so the position of leading the team is very

Important' responsible from hief Architec
top to bottom Scope
Feature Owner ¢, | Feature Owne, | RN ;
A ; ! B L o
i | |
A Alarm - [Calculator - Calendar - Camera - Clock - ¢ tacts - IM
pps Dialer - Email - ke - Media Player - Photo Album - SMS/M - Voice Dial
I

" 1 . .
- SSL - Freetype - Media . Core Libraries
Nebkit - Surface Manager ( Runt|me:

hdroid Runtime (ART)
1

Native Audio Manager - LI
OpenGL/ES - SQLite

Libraries
I

| |
Linux Drivers (Audio - Bil pr (IPC) - Bluetooth Securé | .
Camera Display - K p'ad Shared Memory q I, Tm:;:ﬁ::;‘::::on
Kernel USB Wi-fi) - P.S\/r Management Eleme{~/
e
) S

The Feature Owner is responsible from top to bottom and assigns each feature
Lead Architect is responsible for optimizing the All Software System

Open Source Summit Europe @Vienna 2024 © Honda Motor Co. Ltd



How we move you.

About the SOftware development process The Power of Dreams CREATE » TRANSCEND, AUGMENT

B Since the development process was also from scratch, ASPICE was a good starting point
B SEPG/SQA is independent from development team, And It checks each process.
B We have chance to Dry Run development 2 times, we were able to prepare the development process.

] 7 S| [z e |
o e e [ v v e = [ ooy il PR B P
e e Ve SWES 1St feire iy froviwitey s
P — =
== e - srens |:
e -

o J ) Bl | | ]| rewe an
P -
() =
fesir fe——=—" . 3
HMEFSA /5P - ==
e s e ]

nuin = =t T |

= =SSk S | |:',,':.m

Build a development process based on ASPICE (with some exceptions for BSP)
Now that development is complete, we plan to carry out tailoring to the actual situation
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How we move you.

Part 2 Agenda : Deep dive Of In-house SW development The Power of Dreams CREATE » TRANSCEND, AUGMENT

B Project management section
® Communication channels
Many manuals (JIRA)
Quality of source code
About development status/progress management meeting
Sharing of system development status
Collaborative communication of critical issues

Open Source Summit Europe @Vienna 2024 © Honda Motor Co. Ltd



How we move you.

Communication Channels The Power of Dreams CREATE » TRANSCEND, AUGMENT

B Using Teams and Slack, we can communicate in real time across multiple branches
B Bad news first culture is very important
B Be careful of too many channels (Bad example: team_Feature-AxFeature-B)

We can communicate in real time across multiple locations, which is important.

Open Source Summit Europe @Vienna 2024 © Honda Motor Co. Ltd



many Manuals/Rules (JIRA) e

B Create various rules from scratch and apply them to the development process
B Sometimes there is a mismatch with software engineers
B Rules that cannot be followed are as if there are no rules at all

JIRA manuals Issue JIRA manual
v FESEERA .
= =i
v 24M(PJO2DEFO1)RE&F & v MAK = EFEE
> PIO2DEFOIREEF 4y FAASA K = AXFOFIZIY
) = BHOLOOES
- PIO2DEFOL BETOT 7 A ILF4ry MEBR—S . sEEy

. [DEF] ReIZS>FAF Y b (HTHR2) #4I (PIO2DEFC . EEEH
> RESFov ] BE - LGSR~ = BE RS
- FEAEERF4y MR A MEH - RRSIOT0—F v — k
E‘EEE‘,%JM?::TL - 1859
- BHSALTSIL LB
» SDRFT v N2 7L
» EMEEEEF 7y =TI
» VI FEREESOBROAT S FY=1 T
- featureBIEL Ea1—F4 v bYZaTIL
- TETSEFFSy bR=aTIL

« featurelFo vy bNZa7)L

= VI HeatureF oy b2 7L
- POy Ty ERZaTIL
s YISO F oy FRZaTIL

- BBREEFSY FRZa7IL

- JOEFoy b= 7L

s JANAFTY FRZaTIL

s BAROFTY RRZaTIL

> (HERZEEMFSY b ZaTIL
- URSBEIOSIH MR ZaPIL
- feature JOTT O BN =27l

- BRERJOZST VR -a7IL

The manuals were created from scratch, and some of the rules were mismatched with the actual site
We will review the rules in the future and make them easy for anyone to use
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How we move you.

Quality Of SOU rce COde The Power of Dreams CREATE » TRANSCEND, AUGMENT

B Adopt industry standard coding rules for source code
B Monitor the number of NGs using various static analysis tools

popt 5358 HERE WA EE R HAT3H
=Ly
Java 251 =IO —5« >I3#) (AOSP Java Code Style for o JI=wv NECBEBSFTYVIID V—2—
Contributors) (CHEHVT D&, (AndroidStadiocFBDEEF T w7 f
, \W—)L"CheckStyle") - _
dhaRal RO IR D « AOSP Java T—= 1 L3 2023/06/27 OfH0) FIEIE 04H=0) B 0£F£0) rejected 0fF(x0)
%f%’ﬂh\fj@%% . "jo— ROBFTOREE, %75200\3(3?&%%7 § S }i‘]\y SAROERELLC 1 — ' WRIEE  wRIREEET  wiRBRERE Trejected
¢ "Order import statements”(-f > 7/R— F A7 —FX> TR T B (EMESGRASIC LD 1
= DIEFF) ICHENT"&IIL—THTIZILT 7w MIBE(CiT ‘”%bh\ﬂ&ﬁ) e
B '
o ZHEFNSERT 2F TCOITHEITAEE (7171 o JEIEICH T DRLEELE L CEHBN ]
A(FOK. BITLLLEIENG) {ERL U T EPOIEIEIE R TIEIE T
[l HONDAfGR Do '
o AOSPTTEFE A CUL\SIntentZ BRI (CAEFRA LT |
startActivityz#2#h L2 2 & (B : [H : AOSPIZ 09w Filki, CHBHBEEULET !
AT TV OMG(QLART)) 0
{EFZE I EAPT TECOAPIHERZEIEETD o CIOERZEIEAPIF 1w W —) L& A v
e Java.util.Timer L, Y
T o FER(FIIRAF v MELTDEFICT
JA0— v
tH1FA—F  CERTOO—F 4 VDRI I— RCEIT S (FRE o BB —ILOCoverity R L ! F—smL)
a0 (ki Zi) T, ERNEODETF TV IT .

N RAYEREE Trejected 0 0

i), FRIORRITY — ) Lh MR E T BES:

=)

b4 ENER id7 1 —= b B EREE
[ZSXE/%%}%] .'E'j:ﬁ;‘ﬁl’éccmﬂuﬁ : Android 77 U —= 3 VRRAD)L CERTL—JLF 1w I TSR R o o
. o Coverity®)\—=3 > EBODIEHR ST 0 0

JSSECOUTFaUF 1535t RS2 EBEICT L

o Android 77Utz 77555t - b 70— >0
A I

Don't use originals, use de facto standard coding rules
Automate tools to support consistent quality levels
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How we move you.

About development status/progress management meeting o By | M ¢ e e

B Simple meeting schedule, no unnecessary meetings

B OEM internal meetings: process status, management risks

B General development meeting: Feature Owners , PM and any person report each status

B Features meeting: Information sharing meeting within each Feature group

Minimize meeting schedules and focus on product source code

Open Source Summit Europe @Vienna 2024 © Honda Motor Co. Ltd



How we move you.

Sharing Of System Ievel development Status The Power of Dreams ‘ CREATE » TRANSCEND, AUGMENT

B We hold a general meeting where all developers gather every week to directly share information
B Broken telephony sometimes occurs when there are many developers

general meeting information : CPU load

—— cpuO(silver 300<->1,785.6MHz) —— cpud(gold 710.4<->2,131.2MHz)
cpul(silver 300<->1,785.6MHz) —— cpu5(gold 710.4<->2,131.2MHz)

—— cpu2l(silver 300<->1,785.6MHz) cpub{gold 710.4<->2,131.2MHz)
—— cpu3lsilver 300<->1,785.6MHz) —8— cpu7{prime 825.6<->2,419.2MHz)

2500 800

2250 4 r 700

2000 4 r 600

1750 4 500
&
N 8
T @
= 3‘
™ ¥
2 1500 1 - 400 g,
- N \ o
S | \ y . b
a 0\ E
Y N \ ' >
7 / ‘ 5

1250 - f . ' / ‘ 300

T3 Y| '
— v —— " = % v BB ERam | B e e
1000 A +200
750 F 100
500 T T T T T T T 0

[} 5 10 15 20 25 30

Everyone can share their voices through meetings where everyone can participate
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How we move you.

COIIaborative Communication Of Critical issues The Power of Dreams CREATE » TRANSCEND, AUGMENT

B For long-term or critical issues, make the status of JIRA easily visible to everyone
B Speed up resolution with Lead Architect taking the lead
B For particularly important issues, report directly to the project manager and share risks

JIRA Critical issues

| E~—=1onT

FG/ISPIES T ICBRAMA THINE G 7 4 O— D ERBEEEMAC DUV T. AN—JICTIA0-==HT 5

F— =4 T (357 =2 ) -t B85 w|EE P AT B’
PR A E
PI02DEF01-3004 g T
PJ02DEF01-350 ~  ET T
PI02DEFD1-61 3 g T
PI01RSK00-1683 ~  ET T
PJO1RSK00-1544 mREs A
=t
PI01RSK00-1540 s ST
V=i
PJO1RSK00-1536 ~  WmREx KT

For important issues, the key point is whether to assign good engineers
Just following the schedule will not solve the problem
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How we move you.

Part 2 Agenda : Deep dive Of In-house SW development The Power of Dreams CREATE » TRANSCEND, AUGMENT

B Technical section
® Continuous access to information
Update to the new AAOS version
About vulnerability response
About adding complex features
Point of Native implementation
About GKI (Generic Kernel Image) topics
About software development with hardware spec
About use OSS

Open Source Summit Europe @Vienna 2024 © Honda Motor Co. Ltd



How we move you.

Continuous acceSS tO information The Power of Dreams CREATE » TRANSCEND, AUGMENT

B Various information is published on websites
B it is necessary to always check the information

b - - -
Manage boot time = Android Automotive 14 release
-
The boot process is a chain of actions starting from the boot ROM, followed by the bootloader, kernel, Init, deta I IS I] v
Zygote, and system server (bold indicates Android-specific boot process). In the automotive-specific boot
process, early services such as rearview camera (RVC) must start during the kernel boot.
This page summarizes new major features provided in Android Automotive 14,
Order Component Android Android Automotive
1 Boot ROM Loads the first stage of the boot loader into internal RAM.
Features
2 Bootloader Inits memories, verifies for security, and loads kernel.
Car framework
3 Kernel Sets up interrupt controllers, Rearview camera (RVC) process starts early in
memory protection, caches, and kernel boot. After the process is up, GPIO from Dlsplay and Window Ma nager
scheduling; launches user space VMCU triggers RVC to show on display.
processes.
1. Concurrent multi-user SysuUI and Lock screen.
4 Init process Parses init.re scripts, mounts file Vehicle HAL (VHAL) starts during init phase as .
systems, launches Zygote, launches part of core services. Can be moved to earlier 2. Rear-seat input lock.
system process. states depending on ServiceManager; requires
removing dependencies on shared libraries (such 3. Special input handling.
as init).
4, Support rear-seat input lock and the sharing of Special input key handling for concurrent multi-users in
5 Zygote Sets up Java Runtime and init memory for Android objects. single AAOS instances.
6 System First Java component in the system,  CarService starts after all system services are 5. Display and task mirroring. Support Display and Task Mirroring for concurrent multi-users in a single
server starts core Android services. started. AAOS instance
https://source.android.com/?hl=ja&authuser=2 6. Multi-user IME. Support a multi-user IME for concurrent multi-users in a single AAQS instance.
https://developer.android.com/?hl=ja ) )
https://source.android.com/docs/setup/about/site-updates?hl=ja&authuser=2&version=13 7. Enable TaskView on a secondary home or passenger display.

It is important to watch many information resources, share them with all developers
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How we move you.

Update tO the neW AAOS VerSion The Power of Dreams ‘ CREATE » TRANSCEND, AUGMENT

B Android software is released regularly, and features may be added in addition to bug fixes
B QPR1, QPR2, QPR3
B However, due to unique customization and fragmentation, updates are difficult
B If Android customization is required to implement old specifications, review the specifications and
reconsider feasibility from a software perspective many times.

Android Automotive 12 QPR3 release

Android11 Android12 Android13 .
details o-
'20/09/02 ‘'21/10/05 ‘'22/08/15 _ . o _ .
This page summarizes new features provided in Android Automotive OS 12 QPR3.
QPRT1 '20/12/07 '22/01/15 '22/12/05
Product detalls
QPR2 ‘21/03/01 ‘'22/02/09 ‘23/02/01 System UI and core apps improvements
To support the launch of YouTube in cars, updates were made to:
QPR3 121/06/17 ’22/03/09 123/04/20 e Settings > ClosedCaptioning

e Settings > TalkBack

https://android.googlesource.com/platform/manifest/
https://source.android.com/docs/devices/automotive/start/releases/s qpr3 release?hl=ja&authuser=2

In order to constantly update software, it is very important to review past requirements
Honda reviewed Requirements to achieve in-house software production
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How we move you.

About VUInera bility response The Power of Dreams ‘ CREATE » TRANSCEND, AUGMENT

B Regular security updates required after SOP
B In the case of Kernel LTS updates, cooperation from SoC vendors may also be required

B The key point is how quickly you can incorporate the security patches that are released every month.

Kernel LTS

The following table describes the minimum kernel version requirement for Security Patch Level compliance.
The Android Launch Version refers to the version of the Android OS that was on the device at launch and the

kernel version refers to the version of the Linux kernel that is presently on the device.

* Note: Devices that launched on Android 11 & 12 with the 5.4 kernel are required to update these devices to the
5.4.147 kernel (or higher) for compliance with the 2022-05-05 SPL.

References Android OS Launch Version Kernel Version Minimum Update Version
A-202441831 11 5.4 5.4.147
A-204345773 12 5.4 5.4.147

https://source.android.com/docs/security/bulletin/2022-05-01?hl=ja#kernel-Its

Minimize customization to ensure reqgular security patch updates

© Honda Motor Co. Ltd
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How we move you.

Longterm release kernels The Power of Dreams CREATE » TRANSCEND, AUGMENT

Longterm release kernels

Version Maintainer Released Projected EOL
6.6 Greg Kroah-Hartman & Sasha Levin 2023-10-29 Dec, 2026
6.1 Greg Kroah-Hartman & Sasha Levin 2022-12-1 Dec, 2026
5.15 Greg Kroah-Hartman & Sasha Levin 2021-10-31 Dec, 2026
5.10 Greg Kroah-Hartman & Sasha Levin 2020-12-13 Dec, 2026
5.4 Greqg Kroah-Hartman & Sasha Levin 2019-11-24 Dec, 2025
Photo taken by Bong Grit/Getty Images 4.19 Greg Kroah-Hartman & Sasha Levin 2018-10-22 Dec, 2024

https://www.kernel.org/category/releases.html

BILBAO, Spain: At the Open Source Summit Europe, Jonathan Corbet, Linux

kernel developer and executive editor of Linux Weekly News, caught

everyone up with what's new in the Linux kernel and where it's going from
here.

Here's one major change coming down the road: Long-term support (LTS) for
Linux kernels is being reduced from six to two years.

https://www.zdnet.com/article/long-term-support-for-linux-kernel-to-be-cut-as-maintenance-remains-under-strain/#google vignette
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ACK(Android Common Kernel) EOL topics

The Power of Dreams

LTS 6.6 :(ee;tnuile Last LTS updat
as'’ upaate
selected complite KMI Freeze P " p android15-6.6 EOL
Dec 2023 Jun 2024 Yo ipeseam Jun 2028
Mar 2024 Dec 2027

|
| | [
| | |
| 1 1

Continuous merges from LTS to Android kernels

l

>

I
I
|
I
|
|
|
I
I
I
I

l

I
| l
I
|
|

android15-6.6

)

(frozen) I

| 1 1 : :

| I 1 | I

Longterm release kernels

Version Maintainer Released Projected EOL
6.6 Greg Kroah-Hartman & Sasha Levin 2023-10-29  |Dec, 2026
6.1 Greg Kroah-Hartman & Sasha Levin 2022-12-1 Dec, 2026
515 Greg Kroah-Hartman & Sasha Levin 2021-10-31 Dec, 2026
510 Greg Kroah-Hartman & Sasha Levin 2020-12-13 Dec, 2026
54 Greg Kroah-Hartman & Sasha Levin 2019-11-24 Dec, 2025
4.19 Greg Kroah-Hartman & Sasha Levin 2018-10-22 Dec, 2024

https://source.android.com/docs/core/architecture/kernel/android-common
https://www.kernel.org/category/releases.html
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ACK branch

android-4.19-stable

android11-5.4

android12-5.4

android12-5.10

android13-5.10

android13-5.15

android14-5.15

android14-6.1

android15-6.6

Launch
date

2018-10-22

2019-11-24

2019-11-24

2020-12-13

2020-12-13

2021-10-31

2021-10-31

2022-12-11

2023-10-29

Support
lifetime
(years)

EOL

2025-01-01

2026-01-01

2026-01-01

2027-07-01

2027-07-01

2028-07-01

2028-07-01

2025-07-01

2028-07-01
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B Preventing fragmented kernels customized by each company
B Kernel binary image is provided by Google (configs/gki_defconfig)
B When customizing Kernel, support for upstream or Vendor Module is required

B KMI fix timing is fast, so it is necessary to take action Kemel o elease android 12 Android 13
iﬁ"'fete (push to AOSP) by gfr)zLuza
a2022 8202 2/2025
! ! + 2 years

I
| | l
]
Android Framework
LTS to all Android kernels >> >

NERE
w2510 > >

Generic Kernel Vendor
GKI Modules m Madul : :
I |
‘ I I
'0id13-5.10 android13-5.10
(dev) (frozen)
sosriroeces ([ ‘ ‘ '
I |

Unstable Interfaces

_ Kernel Module Interface (KMI)

(stable between Android Platform Releases)

king for gpiochip_irqchip_add_domain()" » © Greg Kroah-H...
»® Greg Kroah-H...
» © Greg Kroah-H...

https://source.android.com/docs/core/architecture/kernel/generic-kernel-image?hl=ja
https://android-review.googlesource.com/q/project:kernel/common+branch:android13-5.15

There is a Kernel Fix event before the Android release, so you need to react quickly
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B In order to add new Features, consideration is also given to the FW side (HOTWORD etc.)
B If you want to create Low-Latency audio functionality, AAudio is available.

AAudio ©-

S ha ri ng a u d io i n put D - * Note: Developers should consider using the open source Oboe library which is available on GitHub. Oboe is a C++

wrapper that provides an API that closely resembles AAudio. It calls AAudio when it is available, and falls back to
OpenSL ES if AAudio is not available.
Audio input usually comes from the built-in mic, an external mic, or an audio interface attached to the device. Audio
input can also come from a phone conversation.

AAudio is a new Android C API introduced in the Android O release. It is designed for high-performance audio

Sometimes two or more apps might both want to "capture” the same audio input. They may be performing different - . . . . . .
PPS Mig P P y maybep 9 applications that require low latency. Apps communicate with AAudio by reading and writing data to streams.

tasks. For example, some apps that receive audio might be “recording,” like a simple voice recorder, while other apps

might be "listening," like the Google Assistant or an accessibility service that respond to voice commands. The AAudio AP is minimal by design, it doesn’t perform these functions:

In either case, these apps want to receive audio input. Throughout this page, we use the term "capture” regardless
of whether an app is recording or just listening.

+ Audio device enumeration

o Automated routing between audio endpoints
If two or more apps want to capture audio at the same time, there can be a problem delivering the audio signal from

the same source to all of them. This page describes how the Android system shares audio input between multiple
apps that capture audio.

File I/O

« Decoding of compressed audio

o Automatic presentation of all input/streams in a single callback.

https://developer.android.com/guide/topics/media/sharing-audio-input?hl=ja
https://developer.android.com/ndk/guides/audio/aaudio/aaudio?hl=ja

Req new feature, it is important to use existing modules instead of creating your own

Open Source Summit Europe @Vienna 2024 © Honda Motor Co. Ltd
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POint Of Native implementation The Power of Dreams ‘ CREATE » TRANSCEND, AUGMENT

B When using Native such as AAudio, a perfect understanding of the documentation is required
B Hardware knowledge is also required, such as state transitions, how to set up buffers, non-thread
safety, etc.

openStream) Thread safety
E@ The AAudio APl is not completely thread safe. You cannot call some of the AAudio functions concurrently from more
P et than one thread at a time. This is because AAudio avoids using mutexes, which can cause thread preemption and
glitches.
Starting

"""" - To be safe, don't call AAudioStream_waitForStateChange() or read or write to the same stream from two different

requestPause() l requestStop() threads. Similarly, don't close a stream in one thread while reading or writing to it in another thread.
Started
[Output Stream Oniy]
Calls that return stream settings, like AAudioStream_getSampleRate() and AAudioStream_getChannelCount(),
: . . are thread safe.
- Pausing - Stopping

|

requestFlush()

These calls are also thread safe:

e AAudio_convert*ToText()

requestStart()

close() requestStart() e AAudio_createStreamBuilder()

Flushing Closing » AAudioStream_get*() exceptfor AAudioStream_getTimestamp()

Closed

Flushed

requestStart()

Y Note: When a stream uses a callback function, it's safe to read/write from the callback thread while also closing the

stream from the thread in which it is running.

XHFR https://developer.android.com/ndk/guides/audio/aaudio/aaudio?hl=ja

Basically, it is important to read and implement what is written in the document
Low-level layers also require knowledge of hardware
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B Some devices have a limited lifespans and the hardware SPEC must be considered
B Even if the app writes 1 byte, 1 byte is not written to the device
B It is important to understand how caching works after an app writes data

Flash wear management o-

Android Automotive internal storage uses an Embedded MultiMediaCard (eMMC) with thousands of
erase/write cycles; if the eMMC fails, the system can become unusable. As vehicles have long lifespans
(typically 10+ years), the eMMC must be extremely reliable. This page describes eMMC behavior and how
OEMs can lower the risk of a failing eMMC (and thus avoid failed Android Automotive systems).

eMMC behavior

eMMC devices use wear leveling techniques to work around erase/write limitations by arranging data and
distributing writes evenly across the system (so no single block fails due to intensive writes). The estimated
life of eMMC depends on:

* Amount of writes. On phones, the amount of data written to internal storage can be more than 10 GB
per day. On Automotive implementations, we don't have real world data on how much data will be
written due to limited apps. However, when users are streaming high quality music and using
navigation, we observe 50 MB data written to eMMC every minute. In the future, we may have other
types of write-intensive apps, such as dashboard camera apps that continuously record and store
videos. In addition, some cars are shared vehicles used multiple hours everyday. For these reasons and
others, we expect Android Automotive implementations to have more eMMC writes than a phone.

* Write patterns. Writes and erasures are done in blocks. Writing data frequently in small chunks wears

https://source.android.com/docs/core/perf/flash-wear?hl=ja

It is necessary to design software that takes hardware SPEC into consideration
Android also has a mechanism to monitor the data of writes to storage
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The Power of Dreams ‘

About use OSS(OpenChain and SPDX Lite)

B OSS is essential for product development, and the use of OSS complies with OpenChain
B We adopted OpenChain's SPDX Lite (Excel) to smoothly share OSS information between companies.

https://www.openchainproject.org/community-of-conformance

We obtained OpenChain self-certification in December last year
This year Honda is launched OSPO(Open Source Program Office)

ISO/IEC 5230 Conformant Programs Announced Via Our Website R [ OpenChain
& IIESEIN
s Qoo -apTive O ASML B M <
o SPDX
@ BOSCH  liByienonce {5 TEER l'clllslélcli‘ cLoupzra Cognizant w  COOMTEC ‘
cPl ‘D &csi dotcal ECUPSE - ewvocose ETERN menovace
credativ 2.0
FUﬁTSU D maem Google H3C HARMAN =2 HENSOLGT
HITAGH!  fiachivantara & Wvunoni in n CI’ !
" [nterneurgn  dg inwnstace KKCOMBANY SPDX L|te®ﬁa‘f§u Sy =&y 00— FALE (l%%) ~TAEYAADIA
SNy — U BT L7 7 A (FEED B Slse) -EEETEFR L
v @LG By LINE L1 Evcoot NAVER NG -N A — USPDXEE BRI F FR—LR—2 (BEIIaz=F4H4 k) -HEDHE
AL e VA fEwmEhiZ7M41 LR Ny r—UIZETaa4 0 b
PA RNy =TT AINE ==X (Wil (s -7 A AFBF ()\ﬂ
oppo (yrassmcons i . I
NEC 000 PP X ° SPOXH o 7L D — Rk W
31 3.2 33 34 37 a8 an 313 3.15 -
PackageMame  Package SPDX Package PackageFileName PackageDownloadLocation  Files Analyzed PackageHomePage Concluded License Declared License
a Identifier Version
[ Qualcomw . e S AD T [1or—T&  |1uir—UeROX |yt —3 A —3 Rt SR 5on—F il [RRLET7Ab - BRShI51toRA  |[EEShio R OPE N C H /A\ I N
TR Qct roverera, R smsume swamess B a7 Rovay [F7 b (AF%) (FHEROBAfke) | (OSSBRIZ1=T 14 (1)
LibXML2 299 libxml2-2.9.9 tar.gz fto//xmisoft.org/libxml2/ FALSE http.//xmisoft org. MIT MIT
SCANIA SIEMENS . i0s s e coconext  SONY  HOURCEC) PCRE 84343 |pore-BAdtargz fto.//ftp.oore ore/ pub//pere/ |[FALSE hitps// www pere ore BSD-3-Clause BSD-3-Clause 2 ‘I
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Technical detail for QM Isolation

- Display 1solation and sharing.

» Cluster and IVI have separate requirement.
» Cluster Ul require to high frame rate.
- [VI Ul 1s difficult to control drawing timing for each IVI apps.
- QM 1solation selected separate compositor architecture.
- It realize to 1solate composite and frame update timing between cluster and IVI.

Other IVI Cluster
IVI-UI Cluster-UI

‘Wayland Wayland
Compositor Compositor

Container host

Linux Kernel

AUTOMOTIVE
GRADE
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With "“in-house software development” as our important keyword, we have
completed the development of Honda's first IVl software platform and are now
able to launch ACCORD in North America

B However, this is just the first step, and using the software platform we have
created, Honda is moving to the next stage

B There are many challenges to overcome in order to realize SDV, such as software
development speed, automation, and contribution to the OSS community

B There is no limit to the potential of external communities such as the OSS
community

B We look forward to your continued collaboration with our engineers as we move
toward the next stage that Honda aims to reach

Let's boost the Automotive industry together
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